Cultural contexts of swine-related infections in Polynesia  by Guerrier, G. et al.
Cultural contexts of swine-related infections in Polynesia
G. Guerrier1, H. Foster1, O. Metge2, C. Chouvin2 and M. Tui3
1) Agence de Sante, Mata’Utu, Uvea, Wallis Island, France, 2) Health Centre, Futuna Island, France and 3) Direction des Affaires Culturelles et du Patrimoine,
Wallis Island, France
Abstract
Pig-raising is an inherent element of ancestral Polynesian culture, but pigs constitute a reservoir of potentially severe diseases for humans.
Little research in this area from a social science perspective has been performed, particularly in Oceania. The objective of this study was to
assess swine brucellosis awareness and protection measures in two remote Polynesian French islands. We applied quantitative methods to a
small clinic-based population selected according to the presence of a history of brucellosis serology, and semistructured interviews about
public health measures and veterinary access were used among key informants for qualitative methods. Most individuals interviewed did not
know about brucellosis, despite repeated public awareness campaigns. Standard hygiene recommendations to protect humans and animals
were not compatible with traditional practice. Innovative approaches are required for effective awareness campaigns, and to gain the
confidence and close cooperation of the community, in order to implement successful control measures for communicable diseases such as
brucellosis.
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Introduction
Many emerging or re-emerging disease specialists acknowledge
the potential importance of social science in the control of
infectious disease [1], but seldom is this perspective consid-
ered when attempts are made to combat communicable
diseases. Little research has been conducted in this area,
mostly because of the failure to appreciate the influence of
cultural factors and the lack of analysis of the efficacy of
culturally informed practices.
Over 3000 years ago, people set out in canoes from
southern Melanesia towards the east in search of new
homelands [2]. Selected for their adaptability to different
climates, pigs were among the set of edible animals trans-
ported on board [3,4]. The presence in the reconstructed
proto-Polynesian lexicon of a specific word for ‘pig’, namely
puruka or puaka [5], suggests the early historical presence of
the animal in Polynesia (Fig. 1). Hence, pig-raising is an
inherent element of ancestral Polynesian culture, but pigs also
constitute a reservoir of potentially severe diseases for
humans.
Wallis (78 km2) and Futuna (64 km2) belong to a Polynesian
French archipelago located north-east of Fiji and composed of
three traditional kingdoms (Uvea, Alo, and Sigave), with island
populations of 9207 and 4238, respectively (2008 census
figures). Almost the entire population lives in coastal villages
and is designated as rural. The islands’ health system relies on
four outpatient clinics and a hospital providing free care on
both islands. The head of government is the President of the
Territorial Assembly, and the President of France is the head
of state. Technical assistance to Wallis and Futuna’s public
health policy guidelines are devised and implemented by local
health authorities in accordance with the National Institute for
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Prevention and Health Education (INPES). Animal health is the
responsibility of the Food, Veterinary and Phytosanitary
Inspection Bureau (BIVAP). The regional public health South
Pacific Commission provides assistance with population health
education and technical assistance for surveillance of commu-
nicable diseases.
The Wallis and Futuna archipelago is a brucellosis enzootic
area, as brucellosis seroprevalence rates among domestic pig
herds have been reported to be very high [6]. Although there
are no available data on rates of transmission to humans in this
region, a recent study showed a high prevalence of human
brucellosis in Wallis and Futuna [7]. Two main public health
campaigns involving a social marketing campaign (public health
education) about brucellosis and its prevention took place in
2004 and 2008. Campaigns were composed of billboards and
public service announcements. Billboards were in the local
languages of Wallisian or Futunian. In addition, veterinary
institutions were mobilized to participate in educating and
training the public and farmers about brucellosis. The objective
of our study was to better understand the local population’s
perception of brucellosis, and to discuss protection measures
taken to mitigate diseases potentially transmitted by pigs in
Wallis and Futuna.
Methods
A combination of qualitative and quantitative methods was
used. The quantitative approach permitted us to obtain
information on the level of knowledge of brucellosis and local
patterns of pig-rearing practices. The qualitative data allowed
us to apprehend in greater depth the local understanding of
pig-associated illness and to assess the adequacy of public
health measures.
Quantitative methods
All patients who had been tested for brucellosis over the last
8 years were eligible for interview. Laboratory techniques and
results have been described elsewhere [7]. When several
identified individuals were living in the same household, we
attempted to interview the individual responsible for
pig-rearing. We used a pretested standardized questionnaire
written in French. This survey instrument was tested in non-
surveyed households after a 1-day training period on each
island. Selected individuals were surveyed at home or at health
centres when attending for an appointment. Four teams (three
in Wallis—one for each district—and one in Futuna) of trained
interviewers used each participant’s preferred language (Walli-
sian, Futunian, or French). The same interviewers were used
for each part of the project. Data collection included
demographic information, familial items (e.g. household char-
acteristics and environment), individual items (e.g. activity and
personal exposure to pigs), and knowledge of brucellosis.
Knowledge was explored by two open-ended questions
regarding brucellosis transmission and symptoms of swine
brucellosis. People were considered to have knowledge of
transmission if they mentioned pigs in their answer, and were
considered to have knowledge about symptoms in pigs if they
mentioned fertility problems such as orchitis or spontaneous
abortion.
Qualitative methods
Respected and knowledgeable figures who played a leadership
role within their community were identified as key informants.
Eight semistructured interviews (seven in Wallis; one in
Futuna) were conducted to better apprehend local knowledge
of brucellosis, to discuss measures to improve hygiene and
veterinary access, and to assess the connection between
cultural practices and prevention messages. Interviews were
tape-recorded and transcribed.
Ethical considerations
All participants gave witnessed oral or written informed
consent to participate in the study, after methods and
objectives had been extensively explained in the local language
by a native speaker health worker. Sufficient time was given to
ask questions, and it was emphasized that participation was
voluntary. For children under 15 years of age at the time of
interview, consent was obtained from a parent or a guardian.
No incentives were offered to study participants. The study
protocol and the informed consent procedure were approved
by the Wallisian Ministry of Health and the institutional review
board of the Hospital of Wallis, including the use of a
questionnaire and access to patient records.
Data management and analysis
Data were entered into EpiInfoverison 6.04 (CDC, Atlanta,
GA, USA). Analyses were performed with STATA ver-
sion 11.0 (Stata Corporation; College Station, TX, USA).
FIG. 1. Stamp from Wallis and Futuna featuring domestic pigs as a
part of everyday life.
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Fischer’s exact test was used to assess the association between
seropositivity for brucellosis and knowledge of the disease.
Triangulation and complementarity of qualitative data were
used to ensure corroboration of quantitative data and fully
elaborate the results of analysis. Deductive analysis from
qualitative data was performed to assess protective public
health measures.
Results
According to laboratory records, 133 people had been tested
for brucellosis between 2003 and 2010. Among them, 38 had
moved abroad, four had died, 26 shared a household with a
selected person in charge of the piggery, and four refused to
participate. Questionnaires were administered to 56 Walli-
sians (38 men; 18 women) and four Futunians (four men) in
August and September 2010. Interviewed people had a median
age of 34 years (25th–75th percentile, 15–45). Among them,
ten (17%) individuals had positive serology for brucellosis, and
50 (82%) had negative serology. Forty-four individuals (73%)
were responsible for domestic pigs; among them, 27% were
women. More than half of the individuals (n = 37) dealing with
pigs reported being barefooted when walking in barns to visit
animals. Hand protection when performing castration, culling
or cutting was reported in three (5%) cases, and 40 individuals
(67%) reported washing hands and feet before coming into the
house after pig contact. Forty-eight individuals (80%) reported
offal (liver, kidney, and/or heart) consumption, and 50
individuals (83%) reported eating rare pigmeat. Individuals
with positive serology for brucellosis did not have significantly
increased knowledge of brucellosis transmission or about
symptoms in pigs. Although the difference was not statistically
significant, women (65%) appeared to be more aware about
brucellosis than men (50%). One individual interviewed never
ate pigmeat. Some of these findings are summarized in Table 1.
Measures to improve local hygiene standards included the
provision of footwear, the recommendation to tie up animals,
and the construction of concrete pig-pens. Qualitative data
showed that these measures were not necessarily appropriate.
This is supported by the following quote from one of the
interviewees: ‘Farmers were allocated boots so that they could
avoid walking barefoot, but they were too small and, by
tradition, we prefer walking barefoot anyway’. Some farmers
were reluctant to tie up their animals, as illustrated by the
following quote from the key informant from Futuna: ‘If pigs
are free to go everywhere, they can eat a lot and then put on
weight faster’. Individuals also reported a preference for the
taste of specific animal parts, and undercooked meat appeared
to be popular. One of the farmers’ representatives fromWallis
explained: ‘The head is very tasty, as well as the liver; when it is
still red inside, you get more strength and good health’.
Reproductive failure, characterized by abortion, stillbirth and
infertility in sows, and testicular lesions, swelling of testicles
and infertility in boars, and arthritis characterized by limps
were occasionally reported by participants. According to
qualitative data, swollen testicles in boars being a sign of
increased fertility is a common belief. For example: ‘It is good
for pigs to have big testicles; it makes them very strong’. In
addition, only a small fraction of farmers seeked free veterinary
services. All of the interviewed people explained: ‘If a farmer
calls the veterinarian, pigs might be slaughtered. If we have no
pigs to offer during ceremonies, this is very embarrassing’.
Discussion
Because of time and financial constraints, the study focused on
people who had presented to clinics and/or who had required
serology for brucellosis. Failure to randomize subjects is the
major limitation of this survey. Moreover, the very limited
number of individuals who tested positive for brucellosis
serology prevented the performance of statistical tests to
detect significant differences between them and their negative
counterparts. Hence, the quantitative conclusions on 11
positive individuals must be interpreted with caution. How-
ever, the included patients were approximately evenly distrib-
uted among different districts on Wallis, limiting the potential
selection bias on this island. In addition, the difference between
the two islands in terms of numbers interviewed reflected
brucellosis infections. Finally, interviewers were blinded to the
disease status of participants, limiting a potential information
bias. Given these limitations, the study nevertheless provides
TABLE 1. Knowledge and prevention of brucellosis in Wallis
and Futuna islands, 2010
Total
(n = 60)
Positive
serology for
brucellosis
(n = 10)
Negative
serology for
brucellosis
(n = 50) p-value
Wallis/Futuna 56/4 10/0 46/4 1
Men/women 40/20 7/3 33/17 1
No direct contact
with pigs
16 2 14 0.71
Knowledge about
transmission
(men/women)
20 (11/9) 3 17 1
Knowledge about
symptoms
(men/women)
13 (9/4) 2 11 1
Footwear 23 6 17 0.16
Hand protection 3 0 3 1
Hand and feet washing 40 8 32 0.47
Offal consumption 48 9 39 0.67
Rare pork consumption 50 8 42 0.67
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useful data for the orientation of control efforts. Although the
recorded incidence of brucellosis puts Wallis and Futuna
among the ten most endemic areas of the world [7], our
findings demonstrate a low awareness of brucellosis, despite
repeated public health campaigns conducted over the last
decade. Men are traditionally responsible for piggeries, and
seem to be affected by brucellosis more often than women.
However, our results showed they had less knowledge of
brucellosis transmission and symptoms than did women. Easier
access of women to public places, such as schools or markets,
where billboards were displayed, may explain this finding.
The high density of domesticated pigs found in several
Polynesian islands without obvious commercial reasons is the
result of historical practice and powerful symbolic factors [8].
Local people live in close proximity to animals, which signify
status, materialize the chief hierarchy, and denote social
privileges. The ritual slaughter of pigs and cooking of pork
mark religious and ceremonial occasions (Fig. 2). All animals,
regardless of health status, are viewed as having monetary
value to their owners. The misconception linking orchitis in
pigs to an increased fertility rate certainly contributes to
unregulated exchanges between islanders within the same
island, and possibly between islands, allowing the spread of
infectious diseases such as brucellosis. Particularly worrying
from a public health perspective is that some farmers reported
fearing that they would lose not only their source of protein
but also a strong symbol of respectability if they sought
veterinary care. The availability of free veterinary care is
certainly not enough to encourage people to treat their
animals. Culturally appropriate measures should be taken to
encourage veterinary interventions on both islands.
Transmission of Brucella suis can occur through direct
contact or the generation of aerosols, and by consumption of
raw or undercooked meat. As there is not yet an effective
vaccine against B. suis for animals, prevention mainly relies on
protective measures, such as avoiding direct contact with
products of abortion and cooking meat properly. According to
our results, few people take specific precautions when feeding
animals or processing carcases, despite billboards encouraging
farmers to wear gloves and boots when in contact with
animals. However, as well as cultural factors, biological and
environmental factors were overlooked when public health
measures were implemented. For example, Polynesians have
significantly longer and wider feet than Europeans [9].
Therefore, the supplied European footwear was too tight to
be used. In addition, a mean day temperature exceeding 35°C
combined with a high level of ambient air humidity makes
closed footwear uncomfortable. Similarly, concrete pig-holding
pens built to improve sanitation and hygiene of husbandries
[10] were shown to be detrimental. Indeed, cracks caused by
rapid erosion created perfect habitats for rats, with the risk of
the development and transmission of leptospirosis, which
appears to be highly endemic on several Pacific islands,
including Futuna [11]. The additional cost of water to clean
the barns was another limitation, as drinkable water is a scarce
resource on many small, remote islands.
Although social marketing campaigns particularly insisted on
pork being properly cooked, rare pigmeat and offal consump-
tion remains extremely popular in many parts of Polynesia.
Culturally important traditions can make behavioural change
difficult, particularly in the case of food consumption. Another
notorious example illustrating the difficulties in preventing
foodborne infectious diseases is opisthorciasis. This disease,
acquired through the consumption of raw or undercooked
fish, is still prevalent in Thailand and Laos, despite public health
education programmes [12]. Education campaigns should use
culturally relevant messages and be targeted to address local
cultural practices. Public health messages should always use
local terms and references. Both the identification of suitable
agents for the diffusion of health education messages and the
consideration of cultural factors to improve veterinary regu-
lation are key factors in successfully implementing a public
health programme in a setting such as Wallis and Futuna.
Improving the public understanding of brucellosis would
require an intensive education programme.
Conclusion
Despite the pig being an instrument of survival and a
conspicuous sign of wealth, it is a reservoir of potentially
life-threatening diseases, such as brucellosis. Pigs continue to
play a major role in the socio-religious system in Polynesia.
Several standard hygiene recommendations designed to pre-
vent disease transmission appeared to be incompatible with
FIG. 2. Traditional ceremony with numerous slaughtered and
cooked pigs.
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traditional practice. The lack of understanding among public
health workers regarding the culturally important behaviour
around pig-raising and/or food consumption within the com-
munity may explain the ineffectiveness of previous interven-
tions. Further exploration and comparisons in similar Pacific
settings would be useful to aid future awareness campaigns.
Through a strategy for expanding connections in all aspects of
healthcare for humans, animals, and the environment (‘One
Health’ concept), innovative approaches are needed to imple-
ment public health policies, in order to reduce the hazards
associated with pigs. Confidence of and close cooperation with
the community are required to ensure a sustainable impact
when appropriate messages are delivered.
Acknowledgements
We are most grateful to the Sia Hospital staff, who dedicated
time to assist with this project.
Authors’ Contributions
G. Guerrier designed, planned and performed the study,
analysed the data, and wrote the first draft. M. Tui contributed
to planning of the study. C. Chouvin and O. Metge contributed
to the performance of the study. G. Guerrie, H. Foster and M.
Tui revised the manuscript. All of the authors read and
approved the final manuscript. G. Guerrie is the guarantor of
the paper.
Funding
None.
Transparency Declaration
No conflicts of interest are declared.
References
1. Manderson L. Applying medical anthropology in the control of
infectious disease. Trop Med Int Health 1998; 3: 1020–1027.
2. Hadelberg E, Cox M, Schiefenh€ovel W, Frame I. Genetic polymor-
phisms in prehistoric Pacific Islanders determined by analysis of ancient
bone DNA. Proc R Soc NZ 1993; 252: 163–170.
3. Cox PA, Banack SA. Islands, plants, and Polynesians: an introduction to
Polynesian ethnobotany. Portland, OR: Dioscorides Press, 1991
4. Kirch PV. On the road of the winds: an archaeology history of the Pacific
islands before European contact. Berkeley, CA: University of California
Press, 2000.
5. Pawley AK, Green K. Lexical evidence for the proto-Polynesian
homeland. Te Reo 1971; 14: 1–35.
6. Garin-Bastuji B, Cau C, Drapeau A et al. Enque^te serologique
brucellose dans les elevages porcins de Wallis et Futuna, 2005–2006.
Maison-Alfort, Afssa-LERPAZ. Technical and expertise report. 2007.
7. Guerrier G, Daronat JM, Morisse L, Yvon JF, Pappas G. Epidemiological
and clinical aspects of human Brucella suis infection in Polynesia.
Epidemiol Infect 2011; 139: 1621–1625.
8. Jones R. Priorities for pig research in Southeast Asia and the Pacific to 2010.
Canberra: Australian Centre for International Agricultural Research,
2002; 5–13.
9. Gonda E, Katayama K. Big feet in Polynesia: a somatometric study of
the Tongans. Anthropol Sci 2006; 114: 127–131.
10. Fediavesky A, Angus S. L‘e´levage de porc a` Wallis: risques de pollutions
et propositions d‘ame´nagements. Suva: Commission Pacific Sud, 2002.
11. Berlioz-Arthaud A, Kiedrzynski T, Singh N et al. Multicentre survey of
incidence and public health impact of leptospirosis in the Western
Pacific. Trans R Soc Trop Med Hyg 2007; 101: 714–721.
12. Sithithaworn P, Haswell-Elkins M. Epidemiology of Opisthorchis viverrini.
Acta Trop 2003; 88: 187–194.
ª2012 The Authors
Clinical Microbiology and Infection ª2012 European Society of Clinical Microbiology and Infectious Diseases, CMI, 19, 595–599
CMI Guerrier et al. Pig-related infections in Polynesia 599
